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DETAILED ACTION 

Response to Amendment 

1 . The Declaration of Professor Brain Kevin Paul under 37 CFR 1 .131 is sufficient 
to overcome the Paul I and II references used in the prior action. The declaration has 
sufficiently established that the "Intermetallic Microlaminations for High-temperature 
Microreactors" paper and content contained therein does not qualify as prior art in this 
application. The examiner appreciates the clarity in the response to the requirement for 
information. 

2. The amendments to the claims have overcome the double patenting rejection 
previously applied. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1 , 9-1 3, 1 5-20, 23-26, 37 and 43-45 are rejected under 35 U.S.C. 1 02(b) 
as being anticipated by Norris et al. (USP 4,869,421). 

Regarding the independent claim 1, Norris et al. teach a method for making a 
structure, at least a portion of which is intermetallic, the method comprising: patterning 
at least one patternable intermetallic lamina (honeycomb core 12) to form a patterned 
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intermetallic lamina, the patternable intermetallic lamina comprising titanium aluminide 
(as seen in figure 1 this core is patterned into a honeycomb formation, i.e. changed 
geometrically conforming to applicant's definition of patterned on page 16 lines 12-13 of 
instant specification); adding at least one bonding material (interlayer 14) to the 
registered stack to facilitate bonding between the intermetallic lamina and a second 
lamina (face sheet 16) adjacent the intermetallic lamina; stacking and registering the 
patterned intermetallic lamina with at least one non-patterned lamina (face sheet 16) 
other than the bonding lamina, thereby forming a registered stack; and processing the 
registered stack to make an intermetallic structure (column 2, line 49 - column 3 line 
52). 

In regard to claims 9 and 10, the titanium aluminide is 20-80 atomic percent 
titanium and the remainder aluminum (column 2 lines 56-58) this includes TiAl and 
TisAI. 

In regard to claim 11, the bonding material (interlayer 14) is positioned between 
the first intermetallic lamina (core 12) and a second intermetallic lamina (face sheet 16) 
(figure 1, column 3 lines 30-39). 

In regard to claim 12, the bonding material (interlayer 14) may be multilayer form 
with one or more thin layers of each constituent metal, such as a layer of pure nickel 
(column 3 lines 4-18). 

In regard to claim 13, the bonding layer may be as thick as 0.0003 inches 
(column 3 line 26) or 7.62 microns. 
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In regard to claim 15, the method comprising procuring a lamina blank (face 
sheet 16). 

In regard to claims 16-20, a second lamina is provided (interlayer 14, note that 
there are two provided in figure 1 ) which may be multilayer form with one or more thin 
layers of each constituent metal, such as a layer of pure nickel and pure copper (i.e. 
different elements, column 3 lines 4-18). As there is two interlayers 14 provided and 
each has multiple layers this encompasses a bonding layer and three additional metal 
layers. 

In regard to claim 23, the second interlayer 14 may powder, plasma or vapor 
deposited and is considered an adhesive between core 12 and face sheet 16 (column 3 
liens 19-28). 

In regard to claims 24-26, the assembly is heated in a vacuum at sufficient time 
and temperature to cause an intermetallic to form by liquid-phase diffusion bonding 
(column 3 lines 53-68) 

In regard to claim 37, as seen in figure 2, at least two adjacent lamina 16 are 
connected by a post 12. 

In regard to claims 43-45, as noted above the laminas include nickel foil 14, 
aluminum, titanium and intermetallics foils (face sheets 16 are intermetallic foils) 
thereof. 

Claim Rejections - 35 USC § 103 

5. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 
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6. Claims 3, 4, 6, 7 and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Norris et al. in view of Deevi et al. (US Pub 2002/0085941). 

Norris et al. teach the method as applied to the claim 1 above. Claims 3, 4, 6 
and 7 differ from the reference in calling for the intermetallic to be specific iron 
aluminide or iron aluminide, where the reference only discloses titanium aluminide. 

However, Deevi et al. teach the processing of aluminides and the ability to 
interchangeability use iron, titanium and iron aluminides for honeycomb structures 
because they can be formed into desired dimensions and with desired properties 
(paragraph [0052]) nickel aluminides including NiAl and Ni 3 AI, and the iron aluminides 
including FeAl and Fe 3 AI (abstract, paragraphs [0026-27]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to form the structures of Norris et al. from any suitable intermetallic such as 
iron aluminide or nickel aluminide because such is an art recognized alternative to 
titanium aluminides as taught by Deevi et al. 

In regard to claim 14, while Norris et al. is open to any manufacturing process for 
patterning the honeycomb core (column 2 lines 49-50) the reference does not 
specifically disclose any particular process. However, Deevi et al. teaches that laser 
cutting and mechanical stamping are common techniques for patterning intermetallic 
sheets (paragraph [0052]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to pattern the lamina of Norris et al. by a process such as mechanical 
stamping (a hydraulic process) or laser cutting (plasma cutting) because these 
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techniques are known to pattern intermetallic strips into their desired dimensions as 
taught by Deevi et al. 

7. Claims 21 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Norris et al. in view of Johnson (USP 3,444,925). 

Norris et al. teaches the method according to claim 1 where a layer of nickel is 
provided (as applied to claim 12) or where one the layer may be pure titanium (see 
column 4, Example II). Claims 21 and 22 differs from the reference in calling for two 
layers of aluminum. However, Johnson teach a method of making similar honeycomb 
structural members (see figures) and that it is preferable to inert the machined 
structures between two sheets of aluminum foil during corrugation to distribute stresses 
(column 6 lines 60-70) in the forming of honeycomb structures of out materials such as 
intermetallics (column 12 lines 15-57). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use two sheets of aluminum in the structure making method of Norris et al. 
to distribute stresses during corrugation as taught by Johnson. 

8. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Norris et 
al. in view of Betta et al. (USP 5,51 2,250). 

Norris et al. teaches the method according to claim 1 , claim 27 differs from the 
reference in calling for a catalyst associated with the intermetallic structure. However, 
Betta et al. teaches that intermetallic honeycomb structures are good supports for 
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catalyst systems because of their resistance to heat and chemical inertness and that by 
incorporating a catalyst into an open structured honeycomb such as nickel and titanium 
aluminide structure one can form an effective catalytic converter for exhaust gasses 
(see at least column 1 1 lines 26-58). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to incorporate a catalyst into the intermetallic structure of Norris et al. in order 
to form an exhaust gas purifying catalytic converter as taught by Betta et al., as 
appreciated by Betta et al. the structure would then need to be formed into an open 
structure. 

Response to Arguments 

Applicant's arguments have been considered but are moot in view of the new 
ground(s) of rejection. As applied above the claim language does not distinguish from a 
method of making an intermetallic honeycomb structure as the claimed patterning reads 
on corrugating a honeycomb sheet. 

Inquiries 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nicholas P. D'Aniello whose telephone number is 
(571)270-3635. The examiner can normally be reached on Monday through Thursday 
from 8am to 5pm (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jessica Ward can be reached on (571) 272-1223. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/N. P. D.I 

Examiner, Art Unit 1793 



/Kiley Stoner/ 

Primary Examiner, Art Unit 1793 



